In high-magnetic magnetic resonance imaging (MRI) systems (7 T and above), the radio frequency (RF) field shows greater inhomogeneity compared with clinical MRI systems (1.5 and 3.0 T). In multichannel RF coils, driving each coil element with convex optimisation can reduce non-uniformity of the RF field in a region of interest. In this Letter, a periodic compressed method (PCM) and a PCM after averaging are proposed in order to reduce RF coil control time at high fields. Simulation results were obtained using a human head model in 7 and 9.4 T systems, and the results are discussed in detail.
Introduction: High-field magnetic resonance imaging (MRI) systems (7 and 9.4 T) have a higher signal-to-noise ratio (SNR) and higher resolution in anatomical images [1, 2] . However, the radio frequency (RF) field shows greater inhomogeneity compared with clinical MRI systems (1.5 and 3.0 T). To alleviate this problem in multichannel RF coils, the magnitude and phase of the input to each coil element can be controlled independently to reduce the non-uniformity of the RF field [3] . These multichannel systems necessitate a long scanning time because RF coil control requires a significant amount of B + 1 data to determine the excitation parameters [4] . Recently, a compressed sensing technique, using the reconstruction of signals and images, has been proposed to save the overall MRI scan time [5] . To realise the previously proposed localisation method [3] , we propose a new technique compressing the B + 1 fields that provides fast and efficient solutions. Simulation results are obtained using a human head model in 7 and 9.4 T systems, and the faster B 
where N is the number of coil elements, r is a point in the human head and p is the number of pixels. N = 16 and p = 6710 are used in the initial localisation. To reduce p, the PCM is applied for r = 2r, 3r, 4r and so forth. For example, when r = 4r, the total pixel number is reduced by 1/4, meaning only 25% B + 1 pixels will be used in the localisation (75% compressed). This method is entirely based on the simulated B (Fig. 1a) and results at 9.4 T (Fig. 1b) Results: To determine the input excitation values of each resonator element, convex optimisation is used for B Table 1 . There are no significant changes for the different compressed ratios; therefore the PCM performs adequately as based on the original simulation results. However, this method has limitations that must be addressed before it can be applied clinically. First, the method requires a significant amount of B + 1 , which is a high-cost procedure. In addition, the simulation time is long because of heavy B + 1 loading. The second problem can be overcome by using fast computer systems, but the first limitation remains a challenge. For high-field MRI systems, there are many challenges regarding safety, and their testing with multichannel systems is still limited because of lack of equipment. To alleviate this problem, the PCMAA is used as an alternative. The results in the 'not compressed' column in Fig. 3 were from the 90 × 110 matrix calculation; however, they were obtained from only 25% of B + 1 information compared with the same column results in Fig. 2 . All PCMAA results in Table 2 were similar when compared with the PCM results in Table 1 . In particular, when the PCMAA was used with the 1/6 ratio, the matrix size was 15 × 18, resulting in only 270 pixels, indicating approximately 5% of all pixels (6710) can produce good localisations. Therefore the scan time can be significantly reduced in multichannel high-field MRI systems. Conclusions: High-field MRI systems are an important tool for diagnosis of brain diseases because of their greater signal-to-noise ratio. However, these systems have inhomogeneous B + 1 fields, causing anomalous image contrast. An iterative method with compressed B + 1 fields provides fast and efficient solutions to control multichannel RF coils. Simulation results show homogenous ROIs obtained after the proposed PCM was implemented. In addition, the clinical use of the PCMAA is also discussed to validate simulation results.
